In the present study, 5-substituted-2-amino-1,3,4-oxadiazoles (4a-k) have been synthesized by the electrochemical oxidation of semicarbazones (3a-k) using platinum anode at room temperature under controlled potential electrolysis in an undivided cell assembly. The structural assignment of these compounds (4a-k) has been made on the basis of elemental analysis, IR, 1 H NMR and 13 C NMR. The synthesized compounds were screened for their inhibiting activity against Klebsilla penumoniae, Escherichia coli, Bassilus subtilis and Streptococcus aureus and antifungal activity against Aspergillus niger and Crysosporium pannical and results have been compared with the standard antibacterial agents, Streptomycin and antifungal drug, Griseofulvin. The Compounds exhibited significant antibacterial activity and antifungal activity.
INTRODUCTION
5-substituted-2-amino-1,3,4-oxadiazoles have been found to exhibit diverse biological activities such as antibacterial 1 , anti HIV 1 , antifungal 2 , genotoxic 2 , antitubercular 3 , virucidal 4 , antimalarial 5 , insecticidal 6 , herbicidal 7 , analgesic 8 , antiinflammatory 9 , muscle relaxants 10 , anticonvulsant 11 , sedative, hypnotic 12 , anticancer 13 and lipid peroxidation inhibitor. 14 In context of green chemistry, some 5-substituted-2-amino-1,3,4-oxadiazoles 4 have been synthesized by electrooxidative cyclization of semicarbazone 3 as a new general environmentally benign synthetic method. The development of ecofriendly synthetic methods would be most welcome. In this respect, organic synthesis involving multicomponent reactions under reagents free conditions is a basic protocol because multistep conventional synthesis produces considerable amounts of environmentally unfavorable wastes, mainly due to a series of complex isolation procedures often involving expensive, toxic and hazardous solvents and reagents after each step. The application of electricity as a non conventional energy source for activation of reactions in the suitable solvents has now gained popularity over the usual homogeneous and heterogeneous reactions, as it provides chemical processes with special attributes, such as enhanced reaction rates, better selectivity, higher yield of pure products and several eco-friendly advantages. These reactions do not require oxidizing reagents and can be performed at ordinary room temperature.
MATERIALS AND METHODS
General experimental procedure. Column chromatography was carried out by using Merck silica gel 60. The purity of the synthesized compounds was ascertained by TLC on precoated Silica gel plates in various solvent systems using iodine vapors and UV Flourescence as the detecting agents. The melting points were recorded on an electrothermal apparatus GSI-MP-3 and are uncorrected. Infra red spectra were recorded on a Shimadzu 8201 PC IR spectrophotometer in KBr pellets and reported in cm -1 . 1 H NMR and 13 C NMR spectra were measured on Bruker DRX 300 MHz FT spectrometer instruments using DMSO-d 6 
Electrolysis. Preparative scale controlled potential electrolysis [15] [16] [17] [18] [19] was performed at room temperature in 250 mL three-electrode cell assembly with platinum plate as working as well as counter electrode (both anode and cathode are Pt electrode) and saturated calomel electrode as reference electrode. Magnetic stirrer was used for the proper mixing of reaction mixture. All the electrolysis experiments were carried out at their corresponding oxidation potentials and were completed in 3 to 5 h.
After which no oxidation product was seen to diffuse in the bulk. All the products were solid and colored and entirely different from the starting compound. The current potential data was recorded with the help of potentiostat at the interval of 15 min as depicted in the Table 1 . Approximately 4-6.5 Fmol -1 of electricity was passed for the electrolysis which is very small in comparison to energy used in other conventional methods. . Whatman No.1 filter paper discs of 6 mm diameter, placed in a Petri dish, were autoclaved. The test compounds in measured quantities (1.0 mg, 0.5 mg) were dissolved in 5 mL dimethylformamide to produce 200 ppm and 100 ppm solutions respectively. The filter paper discs were allowed to dry and the amount of the substance per disc was taken as 500 and 250 µg. The bacterial (24 h) and fungal (48 h) cultures from the slants were diluted with sterile water and mixed thoroughly to prepare a clear homogeneous suspension. These suspensions were uniformly spread on solidified agar (nutrient and potato dextrose agar) medium. The filter paper discs prepared from dimethylformamide medium were carefully placed over the spreaded cultures and incubated at 37 0 C for 24 h for bacteria and at 28-30 0 C for 48 h for fungi. Paper discs treated with dimethylformamide alone served as control. After the incubation period the plates were examined for inhibition zones. The diameters of inhibition zones (including the diameter of the disc) were measured. All determinations were made in triplicate for each of the compounds and the average value was taken. The antibacterial and antifungal screening results were presented in Table 2 and Table 3 . The antimicrobial activity of the compounds varied upon the type and position of the substituents at 5-substituted-2-amino-1,3,4-oxadiazole moiety. It can be concluded from the antimicrobial screening results that when 5-substituted-2-amino-1,3,4-oxadiazoles were substituted with aryl halide the antimicrobial activity was altered to an appreciable extent.
